
In the Fourth Dimension
.SVW.YT PAUL AND MILTON SET
FORTH L GRAPHIC ALGEBRA

itv H'VKV. .Match II Pror, Andrew
i I'hbips. head f Iho mathematical

, Miut'iit ul Yale and dean of the
. .chute school, at u meeting of the Yale
,1..' hciiiatic.il Club last week presontod

dime .intomein. or Homo oonsidera- -

. i ihlloreiit dimensional spaces.
her w 'll the model of ;i solid which

ii'M protect urn ot a deliuite figuie of
Mi dime imoiiiiI space.

l,.r thirty-liv- e yeais Prof Phillip
... I veil u leather at Yule and ho intio- -...... , .

iv mi nil exiens vo sen e i su uv
,.( .nhonit'itics by iho ..id ,.r graphic
, ,.. ami model.. .Not onlv in Iho ele- -

t,,...t.uy .iiii-m- In In- - depnitmet.l but
, more. miplex model, ho has made plain
,othe comprehension of the less advanced
stidnt many of tho pnnciploH of the
high"' mathematics. J.ver nit.ee he was
a lad he ha- - bcn delving into mathematics
,! h ha. spent year. In evolving new

ino(M with which to prownt hi U&

II U Mild this new model and Iho in.
fxrenee. drawn from It will be interesting
not only to mathematicians, but equally
I others who nro Ptudenta of trans- -

rndental problems. It Is not mjrprising
..ihofriendsofrrof Philip
hi liking for poetry familiarity .

with tho rtiblo to find thathls now mat he-- !

mutlcal demonstration Is an Interpretation
f rAni Miltnn and a text of St.

ran
'

naming

' i ' ' ... " r - I - i v . . v., ...... tiicLiiriun I1.,. ' I ( H . - i

Paul's. and exp-ehio- would involve but '
Prof. Thillip in explaining his new two dimension, enc.tb breadth '

mathematical demonstration made theH mijht find imiiBina y toots of his
following statement: equal ion- and i minium y expressions

"There Is a wondorful fascination to.be which he not interpret beeauso there ,

found in the study shadows, whether no third dimension in his experience,
they of tho objects with which I "The one ditnension.il creature, as an1
we surrounded, as cast by the i eel in a water pipe, could interpret i

the or artificial lights, or pro-lon- e dimensional algebra It would be
duced for practical or scientific or dra- - plus x x. We in a three di- -
mntio effects or to teach important les-

sons or life. Specially i. the study
exciting when we cannot determine the
object which casta the shadow, as when
we attempt to tind the cloncU which are
projected by the sunlight op the slopes
or the hills "or mountains or in the ca
of tho mirage In the liepublio of riato
we find a most cruesome allegory involv-- ,
Ine shadows, which is narrated by the i

philosopher to teach an linpressivo lesson
in statecraft, and wnicn aiso may ne ,

applied to teach a lesson concerning
Hie spiritual world:

And now,' 1 said, 'let me show in a
t cure far our nature i. enlightened j

or unenlightened. Heholdl human beings j

i vmg in un underground den which lias
a mouth otn-- toward the light and reach-- ,
ng all along tho den: they have been here
fn.m their childhood and have thoir legs
and necks chuined so that they cannot j

uoe rnd can only see before them, for
Ihn chain, are nrranged in such n manner
as to prevent them from turning round '

tlicir bead' Above and behind them the I

light of a tiro is blazing at a distance, I

mid between tho firo and the prisoner!
Vie ' a raised way, and you will see,

ou loov. a low wan on. ii uioi.k ine
ko the screen which marionette

p .ver hive in front of them, over which
i. -- how their puppets,'

I seo
nd do you see. I said, men passing

a'ons tho wall, 6ome apparently talking ,
'

r.nd others silent, carrying vessels
sMtues figures of animals made of
wood and stone and various materials
which appear over tho wall?'

You have shown me n strange image
'and they ore strange prisoners

l.iko outfeolve.,' I replied, 'and
sen only their own shadows or the shadows
rf one anothor. which the tiro throws on
the opposite wall of the cave.'

"True," ho said, how could they see
anything hut the shadows if they wore
never allowed to move their heads?'

And of tho objects which are being

'of Guard Who

nolle., of the West I

.trie? we.o surprised o
?.r vwft fr?,i

i n a.:TM: 'Lfr" ..?-:m- e
- yiPv' ..."leps a boarding house In Forty

nuilh meet. Mrs. Flyppe, wearing
t.i,I. t,ercale bonnet trimmed with pas- -

I

s'liienteiie, approached the lieutenant
hi ihe de.k who was busy entei ing assign-nien-

and said;
'I lie young man in my hull bedroom on

th third has dropped clean out of sight
ll disnppeaied ot T.O'J o'clock Hits morn-iiii- !

I would not greatly caio did not
"" me HI, last week's lent He is a silb-a- v

guard and it ought not to bo difficult
" t nd him Ills was

circumslnnres iudica-i- i
c.f actual violence as well a. meie

i Mie-- . which hi hi ca-.- would of
' ,io signify nothing I shouldn't woii- -

hi. had met with foul pin v. At Mm
'' I'iiirnmg the old bookkeepur in the
I '! n.'dionin on the seccuid floor and
n 'i.-- . il one of my select mid he.
H ' I l uardcis was awakened by a loud
f mu "ii (lie t Ii ii (I floor, directly oer the
I ' keeper's head

hei. .ami, two leaser thumps, as if n

'' were lumping clear ill the Moor I wn o,
1. 1, nil iVuti-ft- neni!' ami a scurry

' atip.U'Mlle on the fire escape
' ..ne being llt HW.lke te,i

" ' 'li lnv mill. ed t lit propl'ielies III
' uing iliesn evtraordiiiaiy sounds,

lih' th. I, mi nannies Inler, iillired
'v ' I knocked nn the subway
'I' " Tlie-- e w;is no answer
I'.ileil 1, hoc! s I ,i eneil il 'Ihe

et.'i tj nud in some ill.ordei,
' ni'il leaped out nt i llllli lli- - lp-- '
' en. ii lid thing hiraiige about

' 'Cli.it is nil "

" '' i.i bowed .nut Mis Flyppe
lie Ideal tl"t'' lives III nine

l i i I. rnoi.i m i. "..jiu to rii.iw'
' ii'iumiil t li,'i,:t mint

in .ii O.li' c iiii'iliiilel)
' s ( , ,i i pre ami

I .is It t,i 1' Iii the
"1 was

" it nn at onto-guar-

led in like m.umtier they would only
see the shadows

"'Ye, he said, 'and if they wet e able
In talk wild one another, would they not
suppose that they weie what wa

lion
and

could
of wa.

bo familiar
are sun, only
moon be

and minti.

how

and
and

they

he

by

WMll

by

ell
cd

CIO went

actually before them?'
'And -- upposc turther lhal l he tirisnti

had nu echo vhirh ranie fiom (he other
Mile, would they not be sure in fancy
i hut llie voice which they heard was that
of a pa?m shadow?'

No question.'
.

he
.
lenlied

- iievnmi ii.ioti nn I ,:. ......i.
woul.rbe to them Just nothing but the
shadows of images '

-- Plato goes on in the dialogue to
,ider. it one or the prlsone li 1 cr:Zl
and I, compelled to see Iho true ligh
and l brought out of the cave and taupht
to see tho objects themselves of which
ho had sec. the -- hadows. how he would be
dazled end confounded bv the nich.

,.0n"l,?"C,,h,. l'n."of thedevelo. nnient ofth ssu
....Sum,,,- -. ...... Iiiii.,

"
,v i, in i i

conllned between two discs and thai one
of tho disc was of gla-- s and curtained
so that the inhabitant could not see the
objeUs in the world outside hu, could

them only by Ihe shadows
of thom c.i- -i on the curtain Suppose
the other ,IRe was so arranged thut he
could draw all son. or figure. The
Itilertir.tii i.,, ..r ,;U .tit A ,

mensionai worm may II ml imaginary
quantities as when we plot a sphere mid
not be able to interpret them in our space
There are many mysteries which we en-
counter which might lie interpreted if
we were four dimensional being, in n
four dimensional space.

"But to bring this down to mathematical
form more strictly, let us suppose a one
dimensional creature to inhabit a line i

world. Assume that he is free to move
uiong ms space, me line, ana uiai ne can
pierce all objects with his line. A circle j

would to bim be manifested by chords or
differcnt lengths, and he could explore
shadows and sections of"two dimensional
space, but only to get lines.

".Suppose next a two dimensional crea-- 1

ture whose dwelling was a mathematical i

plane and suppose the word shadow to I

mean to him anv manifestation in his '

plane, a section of a solid, a projection of !

a figure, as well as a shadow used in its
ordinary sense; suppose him to be familiar .

with algebraic analysis and manipulation;
that be could moyo freely in his plane.
that ordinary shadows and projects could
be made upon it and that he could pierce

(

all solid objects with his plane. He could
not see a sphere, nut he could unit that its
sections were circles hv experiment ns
well as by analysis. He could not see
a cube, but he could understand by ex- -
perimenl and analysis that sections made
by his piano parallel to a side were
squares, that sections parallel to nn edge
would be rectangles, that oblique sections
would be triangles or flgutes of four,
five or six sides.

"Ijet us now study a definite line of
figures.

i 7 i.
'

,

"Assuming a square whose Fide is x,

j

'

'

rs. Fiyppe's house and made a careful
survey of the third floor hall bedroom .

which the subway guard had so hastily
In..it. The landlady could not retrain

from sniffs Indicative of her feelings as
she saw him poke over her lost boarder's,'. Ir. w la1n,i tyn tru

The detectivo asked her ir tho guard
had always had the alarm clock on the
dresser '.Mrs. FIvppe said that she did
not know She did not recall having seen
it before, but probably ho had purchased
it foruse within afew'davs I

Mb no " dissented the dntortivo ' "for
it is an old battered alarm clock "

"Well, like as not he irot it at a second
hand store, said Mrs. FIvppe, sniffing
three times quite loud as the detective
whipped out u uiicroRCop.. mid began,
studying thn fire escape, which hud evl
. I.. 1 ........ . .. I ... .... ,.,.... .v.lll.ur I IV lir.ji. nsrii unci, , it.im mint
i, ... . i :. ..I.,,,. .1 ...... I

I, IIIU'S M,M,l MIMlf! ,1 ,11.1-

'Vf'fierMS'wW:

The Bomb That Miscarried

Adventure the Subway Posed

as a Grand Duke.

,Satun"ay

disappearance

the lhe!"V
ripsand tears .

in the vine that two sons
have been up and down M

'ii mo up and down ami then another
the guanl. of com se, wenl down - Ah!"
In poimed n iv I ii of dried mini on n step
nt' the lire et.cipe. "iluit wns not left by
your boarder. When he tied from his
looui he did n i hlt'e nil Ills feet fresh
mud fiom the s. reel "

"Well, I di'ii't know," observed Mis.
Flyppe "he was always very ci'ieless
llbuill wiping Ills lee, when lie o.'ilile ill.
I used in go to iii door when I heaid
him coining and call nut, 'Watch your
step!' and I hen he'd lie apt to glance at
Ills feet and think to wipe I hem."

The detective was peering nt home
books on the sheir in tile

"Stupid!" ihe landlady heaid him

At once iihe bridled
'Oh, paidou me I whs talking to my

eir " the ileteniive smt r.pologetically.
wondering whin u Mihwav

wanted of tho Almanach del
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suppose this square, to grow In length
Independently of Its breadth, making the
remitting growth of a rectangle on one
Bide of length x and breadth a. Sunr-os- e

I the original square alio to have grown In
I breadth Independent of It length, making

ii similar rectangle on the top of the
j nq.uur. Figure .' represents the equate
with these two growth, and in the equa-

tion the square Itself In x', and the two
attditioiiH are 'ixa. If then the two addi-
tion grow they will complete the squato
by the addition of ', ( Figure :t.l

"Aguin

" ii tube whoe bide Is .r
(Figure 1), suppose this cube to glow ill
length independent of breadthnnd helicht,
i nk i i, i in n,u n(r l 11 i wiinbp k t pa am

. : r. - -

'f lr,l,el' ".
7, "'

" ,h
, il'PP?,'le

,Pnanu; 'V ".I"''!1 "'
of f havf 11

7'i?",labndded
;flJV: . t'. i'" 'T i m "7
7, " V, ', .." .. "r .......
7 "..' . - 7. .. '. ' 7.".".."

"
'

',1" ,
' i ? X ,
tu T.fLL'1

-- 'lualio... .SuppoHe again that the.e.,.i -iM'" "f. i' wiecoi i.e. s.
Kach of Ihete growtlit will be x long and

,', VT-- 1.1T. "r.,

Pnualion. ee Firuie 6 I now the.eIhllcorner grow
To nmUh s w lt eb"

,.rm r nr tl.e ei.ui.tinn
J

"

' Q I

"

u": ;

i

"uw wuum our .wo uimenvouai i

creature interpret tliu equation i

,r " "
"His plane might pierco Die cube in

any way. but if he i to study the cube ,

the most comprehensive and symmottieal
ay would lio to have his piano pas.

tiirough three corners, as in Figure ; ,

Taking away tho smaller piece cut off
we have Figure K, There Iho oricinal
cube has been pierced and makes tho
equilateral triangle in the centre; the three '

slabs have been pierced symmetrically.
and the result is tho ehadod sections,
The three corner pieces added to make
Figure 8 have leen pierced and each is
a rhombus (see the corners of the section
triangle in Figure tt). Now in tho section
me iigure must nave iven rediiceu irom a
so id to a sunace. hu. x is nroicetud
into j . the degree of the term .r1 lieing
diminished by one Thus the oquilateral
triangle represents in it. Ihiee, sides
the propeity of the elements of length.
breadth and height In the next
.Ir'ri. the three shade, liffiires .e..resnt

,

"'tinir.
reduced I

and XiX

for
without

jection
degree

un0,l,
tho the

f?r!"y
the

degree, or x'sxa-raa'- , term or wnich
should multiplied by constant to

jGotha' and this very authoritative work
on the Russian Grand

Ills lingers were through the
pages of the latter book. Suddenly they
stopped and he read:

rand dun ne
Illnskoie pre. de Keptembre I Ml I

lleux style, chef du rttiment cren.
Ide Fanaiiorie. The (irand Uuke

Pavlovitch will he year, old this
year, lie Is bored J nunit man w ill. highly

tastes, though not hi. o nicer
the Preohrajensitl vuard

The detective gave it glad cry
"There wo have it!" exclaimed.

I.I.I vni.r l.n.r.1.1. avur nnnlil nf
guard?" he demanded. ,

turning Mrs. Flyppe.
"Only the subway." leplied the landlady ,

firmly.
"Diing Inbl night's paper, Flinders

commanded. "And call a small will.
,, ,ntoIL.,l i.hi, ,! 1.1,,.. VL.nt I

wiiom you win on
'the corner"

Mni. Flyppe, pausing only to sniff a
Uttln or her disdain, obeyed him. 8elring
the paper from her bunds tlm detective ;

turned to tho inner pages and scanned I

tbem closely. He found what he wanted '

Ihe pollco last . K one nun
,fo1' drunkenness af.er an anarchist's

Ue"U '" ",Kl'1 "r'J"1

,...,,.,. .

boy who stood befoio him twirling his
IllghtCip by ils led "ou will

,, All'... .... I

Ihe
.houh from of ' "T

.

went

room.

mutter.

jus'

.

term

meet,

,

w mow nun laco,,, ',h ,,,.s Klvnn B,

her on her iu,'.s. 'besid,. him. As
Im winched the street with nn abstracted
nir CeiiTnil Office man said, ir
.n..

"'I no c rimes so simple trace,
ditlicull prove as Hioho or tin. group,

crimes more thun two
Met tlienv nr.i Hans-- 1

parent Iiiih made the slightest
them, bill when lliey nro sue- - i

cehsfully executed II Is most difficult
thing in tlin woild nglitly to trace every
man's pan In Ihnin

"On tho other hand, just because ihore
me many kiiticiiints, they seldom
succeed in the execution. This did

(not. It would perhiiM have succeeded if
hud kent sober, but thov

did not, II apparently would have sue- -
spite their artificial stale If

ill s ii.i.iii mi in nu w i
and Ihe most interesting mn In
n New York hid not taken bund It."

" Who is he?",isked the landlady sharply.

account the the projec-
tion. Since has x It it will not be
projected, and this may bo seen from
Figure 7, since It Is not pierced by the
cutting plane. A two dimensional crcatute
mighttberefore be satisfied with thin inter-
pretation this, three dimensional ilguie
and possibly conclude-tha- t the shadows of
figures in three dimensional space, are tho
substances t dimensional spaces,

"We may at this point consider the
manifestation

u a) i i

a one dimensional creature' lime (he
term would project x and iia 2a.
and the one dimensional creature might i

pierce tho square from the north-- 1

west corner the southeast In Figure :i,
where the middle section the line would"
represent x. and the other two Mictions!
each n

"l.et ii. now coii'ider Ihe fniii'lh dlmen. j

moiiuI figure.
i i' i I e u im' t u

"Following the method or the project I

lion or the cube, .r' would be projected
JJ in our .pace. The projection should bc--n

four figurt', the same ns the pro-
jection or x' was t In sided figure,
Figuie II is nk'li a four hided tlguie, n
tegular tetrahedron. The fourth dimen-
sional figure grow in four direc-
tions. Hence each side of ils projection
(Figure HI should grow a slub iepreenled
by x'a. will seen I hat each slab
or Figuie in i.atislle this expression in1
projection, x' representing the sftrfnceofi

side and ci Ihe thicktie. Acain I

if these four slabs grow in projection'
there will result (see II) si
corner pieces each repiesel.ted by x long,;
a wide mid n thick 'Ihe ptnjection of

would ne eacn iepreenteu oy a
iiiomuoiciR. nguie, n--

, earn nue me equal
of a, in Figure i; Of couise it i. under !

stood that the term n is lelt out o! th pro- -

I

(

jecnon lor ine reason ina a' was lett out
of the projection of the three dimensional
cllue We have therefore the expression
' Projection reduced degree, and
each term multiplied by a constant to '

account for obliquity the projector,
Thus tn' represents the)
expression lor the projection in rigure n, l

in three space, or the fourth
degree figure (x-- f aY.

"The several manifestations in the
above special terms of the expansion of
(xa)1 open up a wide field for scecii-- l
lation. We may, however, confidently
assert that the manifestation or shadow!

in its most general sense'ijof this four
dimensional figure is a solid in thre

space. Is it too much to'
conclude that in genera) the shadows of

,iuiii i iiitiisiwiin i spine me ine siiiisiuucs
of three dimensional space The onlv
passage in literature which 1 can find at
this lime which seems to embody thin idea j. in 'Paradise Lost.' Book V , line ,V): I

"' n.siie leonci. sn.I nnpnael

human sene I shsll delineate so.
j Ily llk'nlng apifltual corporal forms,

rturo Alfredo Ivanovitch Dolguruky,"
replied the detective with a glance at
her. His eye strayed the street outside I
and he gave a low whistle.

"What lovely luck'. he muttered. "Not
only does the criminal return to the scent. ,

his crime, but in this case the innocent
bystander finds himself too fascinated to
stay away. We will now interview Grandpa '
ueexious, late or Dutchess county, who
sold his farm and rame lo New York lo
live an if premeditated life In u
hall bedroom Just like this on an income
of $1,000 50 a year from Government
.'O'lUS.

A 'l'''ite later Flinileis had ushered
the grin, looking old fellow w ho had been
taring at the boarding house Mm.

Hyppo's farlor. Grandpa Deexions stood
rather stiffly before the Central Office

' fouaiea se board quivering
si ialltlv. the onlv filuil liervnna,iu
i"';i Grandiw," suid Flinders enbily,

pray don t nlaimtid. Of con ran when

'' Wfi"t to the meeting c.r Commune
last night you didn't know with that
beard you d mistaken for Czsky, the
Kussian nihilist. J hope they bother

,0' !,",U,1V A"Jr "H w'"ul,
himself awav . i unow you

didn't spoil their delight by disillusion
mug them,

"No, Came purty neur it Hudn't
boon they all got drunk don't know's I

could 'a' kep' it up and out'n it," repliod l

the retired farmer "Won't never take
I An!., , .

baclC lire escape here will, the bomb?
queried the Central Office man

1 ' " m it, ne
quaveii'd the old man "Ain't

lo m witli it, be ye?"
.o no the detectiveno, no,... .... .

missuioii nun. ri Know long ago vou
were only the Innocent bystander "

Grandpa Deexions hos'itated
"Can't begin lo remember his name,"

he confossed at last,
"Was Dolr-irukv?-

" asked Flinders
-- That were it." assented Ihe nlil fellow

eagerly, "Kilt how's happen they ain't
no damage done here?"

"You'll learn that in about ten minutes,''
said the detective, who had been looking
out tho window.

A moment later the doorbell rang and
Mrs. Flyppe ushered into tho the
mall Hussian boy and a tall, wonderfully

handsome man with tht dwid white tkin
a Russian the higher class and th

brown, gold streaked hair of an Italian
Piedmont. This man slightly

as he saw thn detective, bowed with a
fin grao and commenced to apeak

Ihe sections of the added slabs. In ,
x','r "1,r,t ''"V,"" thus besan-projectio-

this t.um would """,'f 'Jn? P

one degree in x.Ura, each one of the j a, all )alj. fnr 10 kljai ,eal8 j

shaded border strips stands xa. Again. 'In human sense th' Invisible exploits
the rhombuses at the corner aro Ihe pro- - Of warrlnc spirits; how remorse j

the term 3xn'. and inahe pro- - ' he iiiiu of so many jrlorioiis once
jection x drops one nud the term Anrt P'ff't )dle they atood, how last

'
.becomes

.

"Thus section or shadow or e"!t of "'" world perhaps
Nhreodimensionalfigure.sarepresentation: oml

or expression, each term leduced one "'Veit wnnounu
eacn

a
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"Another method t iiiai.'festiiig Ihe
rourth dimension is tho following, which
has not been published, but which I have.. , . ...useu aim nave presented lo many ol you

n Crtf !i ..t.r.crt ! r In I. ...o ii i. ifi IlllVi III CLIIIk I in 1UI
heorum in the dirfeieiitinl calculus If ,,,,, M ns if aid down on a groundplot in succcion )r..(.rl, -i.rUsh window

V 1 (J). V i"'(x). it will be seen rrom' "Yo do not know the shapo or the fourFigures 13 and It that the same expre.- - j dimensional prism and pyramid behind
sion which gives r. lino AI5 in 13 gives the Ihe window in this figure beyond this
surface or a rectancle in Figure 1 1: that plane. We may, however, apply Ht.
the expression which gives the triangle i Paul's word.. First Corinthians xiii.,
in II give, the prism in 1.. cud what give. r. to this fourth dimensional figure;
the pyramid in 15 gives the four dimen- - 'For now we see through a glass darkly,
slonal prism of 111. This might be con- - but then face to face. Now I know in

y

X

iinueci to nun ami higher dimensions
indefinitely. We see that In in '(ji is

13.

Oj N

Y 14- -

o' J3

o z!
Y 16 y

fix gr;-
,

0 M

slowly in French that a Parisian would
have understood and a native of Si

etcrsburg would have envied.
-- But what has becomo of him?" naked

Flinders in F.nglLh, not caring to exhibit
his French alongside of the other's,

Arturo Alfredo ivanovitch Dolguruky
'laughed a short rtply

"Just plumb scared, eh?" commented
the detective. "Well. 1 don't wonder
Hereafter he will be just a subway guard
all tho lime. I ranoy And that'll be

s

x

honest they where
that Guaid

fined
plete

happened then?
alarm

under
fellow cried out,

but
rnval.e

mostly Annufcaiis, made him-
self out be the Grand Duke Dmitri
Puvlovitch of who is about Ids'
age,

was a in inin suit deception,
but It worked among friends. He

all could find about Hussiau.......... ,.. '....i..... i i

KKiuit .s iniiiu. . iiv.Dviicn
lererred the lliiiskom

where mid to the
regiments, especially t it. (Irenndieis ,

unagone, with which
But bis silly, harmless bluff bail
lesull he hud never I

ine ..aii.i oi unaronisi.s
or him under his

and ns anaiclu7is tlio most,
of human beuigs dotci

minetl blow him Thoy sent him
several threatening letters, which,,.,,. ,.. illm

"o to announce himself us
f!nu ),,ko but that only the
uuinists Hiisincii.iis n.

boasted himclf befoio lienii
the vei.y

Petersburg "ow tho
Duke l'avlnvilch is not oflfcer
of Ihe Guard, ns the

show'
The utmrcliHts got only Hie

word 'piard' and nftcr appeared
only as a subway guard they
their view

"hast the held a meet-
ing. It was decided deliver u bomb

your who was moro of a (Irand
Duke as the ptogressml
those present got moro drunk. A bomb
was prepared and cnreriilly

given to Dolguruky here
deliver.

Some of the anarchists legs still
held them proceeded with him
your yard watched him

thetiingetit isthe ordinate
the curve h. Ficure 1 1, and so on for the

series, mid llml In I v. limoiislnnul unn
we multiply the base by half

I lie height, three dimen.inn.il space'
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a three dimensional by one-four-

the height, for the volumes of the
pyramids. It may also be observed

t,at the curve, the Kinc-n- t of
. . ... .

. .
'

I in u liriiurr nn.l l.F rr- -, I.. f

part, hut then I shall know even oa I nra
j known.'"

tan APBt-f- (xi

AB fixia r

Area rectangle PV' f(x a
ton A'P'B' f"(x.i t
A'B' Ffoclo
Area trianqkA'P'B' f(x)

Vol.FrismP'M'FT "

fix)
A"B' ft'xia I

Vol. Pyramid,P"rB'f(x)'7

. Dimension
I

ls DimJVol PA ? f(--
x)

tanA"P'B,"f'tx
A"B"fx)Q

4
VolMh.D'menrr. x

I

j

the Hie escae, place tho bomb In your
j

room come down attain.
U,. put a buttered but workini

clock in place the bomb setting
it for 7 o'clock in the morning,"

"In making Ihe bomb," interrupted
Dolguruky, "1 had taken pains leave
out the explosive so that there was i

danger from it anyway "

"Precisely," assented Flinders. "Mr
Dolguruky the unsteady enemies
nf order in your back Mrs. Flyppr

"Then he glanced toward tint iln.s-se- r I

and saw a gleaming, round. metallic
object that hadn't been there when he
went bed. Instantly he thought of
the threatening letters. This was the
lininbl He lied down the lire escape
without much m. unit i I ,l,iil,i ir... J "
in, comes back

M ,i,)lt inMUi'M ,iie door rang and,. i)Pa.(1 r Deexious shook
A moment later a servant

llhl)tMcd into the parlor a voting man in
i,.,borough who looked

aoum, ,1Rrnv.
s all Ibis?" demanded, "and

that's become my cousin."
'ho are von?"

" of (lie man who lived here,
Dmitri Pavlovitch, namesake of the
Grand Duke Dmitri his ward," wa
Iho answer. "Where is OheJ"
He ga.t d at Grandpa Deeniou.
and with n had reached him
snatched off the old iiiun's "This
is the old fellow whom he told step

nud who took his number, looked
up, leveal his

identity und was silenced with I .nun Bus-su-

I p er cent, Old fellow,
where is my cousin?"

"I seen him ruiiduowutli' street in
lilghtbhirt," piped Grandpa Deoxioiis
"So 1 p'intt'd liim nout lo u perlicemaii
an' seen to it h was locked up, An'
those Itooshlan bonds uir ho
1 guess it's Btealin' iuth' first degree lor
I give him ten good bonds
to boot!"

The Maine Ire Crop. .
"rom tJlr rrlJiin fVraa.

The ice out of tho Itnuvrlei' bake
I

April 17 Is! year, which w His eirllcst
It was ever to leave. It doubtless
won't no out ns early this soiiiitf, for It h.n
been exceptional! thick Oil. wlntor nud
II, was a few days ro In be .10
Inches thick, which it Inches thicker
than

moro posing ns a member of and all went home, they much
modern Piwtotiau or Hussia, needed to go; all, that K evcepi thnfellov

the Preobrajenski. The cute is now epm who was arrested and $3 in night
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COMFORT FOR RAILROAD MEN

; jt iitmts or rnr. . u.
i. ,t. . : raw. stxrios.

Ipir.MiT tllle of llerrenlliui Iliiiiiu.,
i Ileilriiiini. mid ria..r.iiuii. Protliled

Free The Compani t'lnil. It a. li
Mipiih Such TtilliK. for i:uiplii;ee,

l'reident Y. f Hi own of the .Vow York
jt'eiitial wa quoted recently a. saying

i:iai i.;'e iip.ii cmnurs unci cents iuvestmeiii
hi. I'lirpoial jou hud made was the money
It liml given lo Ihe railroad brnuelie of
the Young Men x t'hiisttaii Association
Inferential) Ihe lute A ,1 Cnalt, presi-
dent of the IViinsylv.inlii, held somewlia'
Ihe .aine opinion, for when the I'eiuisvl.
vania station in New Yolk wa projected
he iii.isted that pirt of the building
set apart lor the Y Ml

This Y M ('. A In ancli, l ho twenty
seventh to be established along (he llni i
or the I'eiiiisylvuniii, will be, with the

exception of Ihe one ill the Pennsyl
vania .lation at Vi'iishiiigtun, the larges'
railroad liri'i.ch in the country Th
looms weie opened on March (I and within
twenty-lou- r hours inn men and boys hid
paid' their fee. mid heroine member
Th.ee hundred or so more employees aie
thinking or Joining

Membership is lo tho em-
ployee, of the Pennsylvania, the Long
Island Ifnilrom! and the Pullman far
.Company to Ihe ttain crews who be-

tween the hoiirsof their Milting in and out
of Ihe city welcome a chance for recrea- -

I hi", f study, or a shower bath, maybe,
nr of foity or eighty winks of sleen In a

l bed lar removed from the thud of
wiiee.n oei nogs amt rail joints.

I hi. newel home or tho Y. M. C A.
SfHeads over more than 'JJ.OOO sqtiaro feet
The raihoad spent between $140,000 and
tdM.OOO on this part or tho building and
between ttu.om) and $30,000 on equipment.

To lie? visitor scanning tho gre.it
inched concourse r.t tho Eighth nvoniie
end or the station it may seem that the
building i. u meie shell covering mag-
nificent distances that lavo no room
for quartets so ample as those of tbo
railroad Y M. C. A But if he will tnk"
the elevator near the F.ighth avenue
entrance .mil ascend to tho lop floor,
the fourth, he will discover that Iho
architect has tricked him with nn illusion.
On this floor nil along ICighth avenue
side and around the corners, paralleling
Thirty-firs- t and Thirty-thir- d streets, is
a strip some thirty some feet wide and
nearly u quarter of a mile long that is Iho
Y, M. C. A.'h peculiar domicile.

The victor steps rrom the elevator
and finds himself In n reception roori
suggesting n men's club. Kasy chaiis
and couches promise comfort Windows,
wide and tall, admit a (lood or afternoon
sunlight and permit ono to survey the
beginnings of tho new post office, tlm
Hudson Rivor and tho Now Jersey shore.

On the Thirly-lirs- t street side of tho
station, so high nbovo the ciliooure.n
that no sounds oT tho trains or idiuftliiig
crowds reach tho rlccpers, is tho dormi-
tory. Thore nro loo rooms, with from
four to eight beds in a room. The official
name for tho beds is bunks, for they are
not intended for steady lodgers. Thoy
are for trainmen, messengorn, Pullrr.nu
conductors and othors who find thorn-selv-

in New York between trips who
need sleep and who at a hotel would
have to pay dearly for it.

In tho Y. M. C A. n bed cost, it mem-

ber 10 cents a night or for such time ns
ho occupies it nt one rt"o:c!i and n iinii- -
member 15 cents. The sleepers ore h
distributed thut the crows that hnvo
to bo called out simiiltauc uisly. n mid-- I
night, say, nre In tho same section of the
dormitory and can slip uv'v to their

'trains without waking th othe-- .
From the dormitory tlm r"'ioite was

ushered through a hull selling X7J per-iso-

into two classrooms whn'o seious
work of the Y. M. ('. A. is t' bo done.

:'lhe curriculum is not definitely plotted
yet, but it is expocted that fiero will bo
classes in Fnglisli, business piuctico
and machine draw mi; with lectures on

liiiibrnko construction and other railroad
topics by ofiicii.ls of tho read mid others
whoenn supply Inform itiom that may help
the ambitious trainman to a bettor job

The next room vieited was the iibiicy.
whose shelve) are f Le tilled With 1,500
books, iiicludmcnovrls and works on inil- -
rond subjects. Adjoining it i n reading
room 3; by 31 feel On its tnbles are pop.
ubr anil lejhiiicul mni'iizinc. 'Ihrnugh

'its windows in.iy lie glimpsed that same
In; or the riMiruiid I lie .New .lern-- 'toipnts
that was observed from the rece'Uirn ,
room. On the walls liang'eiilirgcd photo.
graphs i f scenes along the lines of lii
Pennsylvania.

Tlie'guide led the wnv into the np;H-men- t.

II- - feet Inugiiud IT feet wide, whu
U called ihe game, room 'I here u iniher nniv pin v pool ai siitedieents an h r

land billiards at :o, nhoiii, half wha
i.i i i .

(Willi. I. MV VIM'Hllfir, .I.,.,' tin- - i s--

inlaid t.ibli Mir cuecKcrs or ciess n i
thur is the old rellilile shulllcbo.-i- ' d,
long il favorite in the M I'.

You are told, by tne wnv, tli.it ins h
in games differ wi'h gtvigtaphv. Philiu1 i

l.hia, for inslnnce. loves the shilllie lie n ',
but Ihe South w ill have ii' tio i I u i

Southerner prefers to exeiciso his
tolled working cut new combiiviiciw in
dominee In the West pool mid billi.iiil'i
uie nlavcd .fltnust exclusively.

Beside tlio games motn, across a air t
partiti'iu lliioiigh whiih I lie wail I

hilh.ud plaver mav w.itcli tho Ii.iIU r d
if he ciiies'lo. are two IiowIIiij: iiIIcvm if
icgulatinu Imigth.

Thence tin1 vfitor was taken ,i th"
gyiiitiasium, a mom .',7 feet long and 15

lent wide, occupying the uoithwe.t cor
ner oi mo Million i. i'.ls i no ii'guuKiou
ni))hances and a gor.d basketball court

Its neighbor is a mat bio lined chamU'r
in wtiicii uie nine shower baths and 101

lorkeis, For Ihn Use or heap
mid towels (he association charges five
cents. If the bather supplies these things
himself he pays nothing. The locker fen
is $ .o a year, g

Hie purpose of it nil? The visitor
heai il something of that when he was
Ink. mi to tlm otttcn of the branch und
intioduccd to General Secretary ,1 M,
lllce, who has come froui tho State sec
H'turyship of the association in Weft
Virginia to lake charge of the ) M i A.
In the Pennsylvania Million Ho evplainc I

Hint the geueial aim of the association
,vii. lo develop lilt tour fides or a man,
spiiituul, physical, mental and social,
and that tho specific aim of the lailrca l
Y M C A was to make the members
mote valuable to the railiond and to
their .elves.

rim hours of the railroader are Inegu-la- r
lie bus much spate time Hint h.

cannot pnn at home The iiiilroad feels
ili.cll' icHPontilblo for hU welfare l,i n
degice Hence its cheerful coilti-'lllt- li ll
of such a home us I his

Mr, Hire knows his men He is no il
veurs rid AI l, he picked up telegraphy
In a rtiilroad office nud became an opcrut ir
for I he mid Ohio toad TIcu
he wurktd lor the ll.iltimoio anil Ohio
..:d Hie Norfolk and Western

For a time lie w.i. in Iho despaniitir's
ullicii ill lliiitou, W n Twelve venrs
ago ho entered Y M C A work at Clitl m
Forge, Ya llo was horrutnry at Knox-vill- e,

Tenn , for three yeais and a half
and in llaltimoro for seven years, For
Ihe last two vears ho has been Statu
secretary of West Virginia, with heud- -
nuarters in Parkershuri.

I nn chairman oi um comiiiiuee or
..r th Pennsylvania Station

M C A is F.nooh Barker, passenger
agent of tho road In Brooklyn. J. K.
Pennypackur is first, assistant secretary,
I''. K. lialdwin is membership Moretai'7
and Crosby Matthews la.physioal director.

.


